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ABSTRACT 

During Apol lo  9 ,  communications u s i n g  G O S S  CONFERENCE, 
Net 2 ,  and PA0 r e l e a s e  l i n e  were m o n i t o r e d  a t  t h e  M i s s i o n  
S t a t u s  Room o f  FOR 6 .  The o p e r a t i o n a l  s u p p o r t  s y s t e m s  s u c c e s s -  
f u l l y  s u p p o r t e d  t h e  m i s s i o n  a l t h o u g h  s e v e r a l  p roblems were 
o b s e r v e d  which a p p e a r  t o  merit  f u r t h e r  i n v e s t i g a t i o n s .  The  
t e c h n i c a l  a r e a s  which appeared  to c a u s e  o p e r a t i o n a l  problems 
i n c l u d e d  t h e  dowr-,-link v o i c e  p r o c e s s i n g ,  t h e  Apo l lo  Range 
Inst1uxritat!LC)n ) . i r e r a f t  and t h e  Data  S t o r a g e  Equipment 
v o i c e  q u a l i t y .  

The pr ime s p a c e c r a f t - g r o u n d  c h a n n e l  (GOSS C O N F )  
g i v e s  some f e e l  for t h e  s u p p o r t  t o  t h e  conduct  o f  t h e  m i s s i o n ,  
b u t  a t  l e a s t  N e t  2 i s  needed to make more m e a n i n g f u l  t e c h n l c a l .  
o b s e r v a t i o n s  abou t  t h e  u s e  and adequacy o f  t h e  o p e r a t i o n a l  
s u p p o r t .  

S e v e r a l  s p e c i f i c  t o p i c s  are  dr iscussed and  a summary 
o f  o b s e r v a t i o n s  i s  a t t a c h e d .  
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MEMORANDUM FOR FILE 

I. I n t r o d u c t i o n  

Members of M O S  (Bellcomm) mon i to red  Apo l lo  9 
communicat ions u s i n g  GOSS CONF (Net l), Net 2 and  t h e  PA0 
loop a t  t h e  Dlission S t a t u s  Room of  FOB 6 d u r i n g  t h e  Apo l lo  9 
m i s s i o n  whenever  t h e  a s t r o n a u t  crew was awake. I n  a d d i t i o n ,  
communicat ions were a l s o  mon i to red  a t  KSC on t h e  l a u n c h  d a y .  
The p u r p o s e  was t o  o b s e r v e  f i r s t  hand t h e  c h a r a c t e r  o f  t h e  
o p e r a t i o n a l  s u p p o r t  and problems d u r i n g  t h e  m i s s i o n  i n  o r d e r  
t o  i d e n t i f y  t h o s e  which may r e q u i r e  f u r t h e r  r e v i e w .  

T h i s  memorandum c o n t a i n s  a d i s c u s s i o n  of  t h e  
method of  m o n i t o r i n g  and major  problems n o t e d .  The u t i l i t y  
o f  t he  a v a i l a b l e  m o n i t o r i n g  f a c i l i t i e s  i s  a l s o  d i s c u s s e d .  The 
a p p e n d i x e s  c o n t a i n  a summary o f  t h e  o b s e r v a t i o n  t imes  and  a 
ch rono logy  o f  t h e  o b s e r v a t i o n s .  

The o p e r a t i o n a l  s y s t e m s  s u c c e s s f u l l y  s u p p o r t e d  t h e  
m i s s i o n  a l t h o u g h  s e v e r a l  p roblems d i d  o c c u r  which a p p e a r  to 
mer i t  f u r t h e r  i n v e s t i g a t i o n .  It became v e r y  o b v i o u s  t h a t  a t  
l ea s t  t h e  N e t  2 c h a n n e l  was needed  i n  a d d i t i o n  to t h e  pr ime 
s p a c e c r a f t - g r o u n d  communication c h a n n e l ,  GOSS CONF or N e t  1, 
t o  p r o v i d e  r e a s o n a b l y  comple te  o b s e r v a t i o n s .  

11. B r i e f  D e s c r i p t i o n  o f  Moni to r ing  F a c i l i t i e s  

The p r i m a r y  m o n i t o r i n g  l o c a t i o n  was t h e  M i s s i o n  
S t a t u s  Room (MSR) o f  FOB 6 and  t h e  u s e  of  GOSS CONFERENCE 
or N e t  1. T h i s  room a l s o  had  a v a i l a b l e  PA0 T e c h n i c a l  
Commentary which o f t e n  d i r e c t l y  r e l a y e d  Net 1. I n  a d d i t i o n ,  
it c a r r i e d  PA0 commentary, d e l a y e d  o r  summarized N e t  1 con- 
v e r s a t i o n s ,  and t h e  p r e s s  c o n f e r e n c e s .  O f  more s i g n l f i c a n c e  
t o  m i s s i o n  s u p p o r t  was t h e  Net 2 ,  (MCC-MSFN) s t a t i o n  c o n f e r e n c e  
l o o p .  T h e  q u a l i t y  of t h i s  c h a n n e l  to t h e  MSR was p o o r ,  b u t  
t h e  n a t u r e  o f  t h e  c o n v e r s a t i o n s  were v e r y  s i g n i f i c a n t  to t h e  
unde r s t and j . r , t  o f  m i s s i o n  s u p p o r t .  Co:.lmercial t e l e v i s i o n  and 
s p e c i a l  c i r c u i t s  were a l s o  a v a i l a b l e  f o r  l a u n c h  and  r e c o v e r y .  

o b s e r v e r s  s o  t h a t  t h e y  could  s e l e c t  and a d j u s t  m o n i t o r  volumes 
as d e s i r e d ,  i t  was p o s s i b l e  t o  follow t h e  m i s s i o n  o p e r a t i o n  
q u i t e  wel l .  For t h e  launch  and  r e c o v e r y  p h a s e s  t h e  lack o f  

When t h e  MSR f a c i l i t i e s  were ava i l ab le  to t h e  Bellcomm 
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p o s i t i v e  m o n i t o r i n g  c o n t r o l  and t h e  numerous p e o p l e  p r e s e n t  
i n  t h e  MSR made t h e  m o n i t o r i n g  r e l a t i v e l y  i n e f f e c t i v e .  

A t  K S C ,  Net 1 i n  CD & SC, Net 1 and F l i g h t  D i r e c t o r  
(FD) Channels  i n  t h e  Miss ion  D i r e c t b r ' s  O f f i c e ,  and  (when 
Net 1 on t h e  01s-RF c h a n n e l  125 was u n s a t i s f a c t o r y )  an 
unoccupied  p o s i t i o n  i n  F i r i n g  Room 1 which had Net 1, 2 ,  FD, 

nd PA0 re lease  l i n e  were used .  The o b s e r v a t i o n s  from t h e s e  
p o s i t i o n s  would,  t h e r e f o r e ,  be d i f f e r e n t  t h a n  t h o s e  i n  t h e  
MSR. The FD l o o p  g i v e s  a g r e a t e r  i n s i g h t  t o  t h e  n a t u r e  o f  
t h e  Net 1 u p l i n k  d i s c u s s i o n s  w i t h  some i n p u t s  f rom t h e  n e t -  
work o p e r a t i o n .  

T r a n s c r i p t s  of Net 1 from MSC and p o r t i o n s  of P R O  
r e l e a s e  have a l s o  been  u s e d  and a r e  a v a l u a b l e  supplement  to 
t h e  r e a l  t ime  m o n i t o r i n g  of  s e v e r a l  c h a n n e l s .  The t r a n s c r i p t s  
o b v i o u s l y  do  n o t  c o n t a i n  Net 2 or FD d i s c u s s i c n s  n o r  do  t h e y  
r e p o r t  the  q u a l i t y  of  t h e  communicat ions.  

111. Maj or O b s e r v a t i o n s  

( a )  Launch Phase Voice Communications ___-- 

The p r o c e d u r e  for t h e  e a r l y  phase  of  t h i s  l a u n c h  
was d i f f e r e n t  t h a n  p r e v i o u s  l aunches  i n  t h a t  t h e  ALDS A/G 1 
c i r c u i t  was used  p r i o r  to t h e  Net 1. It appears t h a t  a l l  t h e  
n e c e s s a r y  c o n v e r s a t i o n s  were r e l a y e d ,  b u t  i t  i s  n o t  c l e a r  t h a t  
t h e  redundancy was f u l l y  a v a i l a b l e  i n  t h e  t i m e  f rame when t h e  
Mode l B  c a l l o u t s  were made. I n  a d d i t i o n ,  t h e  s p a c e c r a f t  
o r i g i n a t e d  messages toward  t h e  end o f  t h e  second  s t a g e  b u r n  
seemed t o  have been  i n t e r r u p t e d .  

It s h o u l d  be remembered t h a t  t h e  d u p l e x  VHF v o i c e  
c o n f i g u r a t i o n  of  Apo l lo  9 was p r e v i o u s l y  u s e d  on Apo l lo  7 .  
A s i g n i f i c a n t  improvement i n  pe r fo rmance  was n o t e d  p r o b a b l y  
as t h e  r e s u l t  of changes  i n  p r o c e d u r e s .  Because of  t hese  
changes ,  a d e t a i l e d  r ev iew of t h e  pe r fo rmance  and backup 
c a p a b i l i t y  may be d e s i r a b l e .  

( b )  O r b i t  I n s e r t i o n  De te rmina t ion  __ 

There  was a s i g n i f i c a n t  d e l a y  i n  d e t e r m l n a t i o n  of  
t h e  o r b i t  a t  MCC f o l l o w i n g  i n s e r t i o n .  Because o f  a number 
of p rob lems ,  t h e  C Y 1  t r a c k i n g  s i t e  p r o v i d e d  t h e  f i r s t  u s a b l e  
o r b i t a l  d a t a .  A s i g n i f i c a n t  i.tein was t h e  m o d i f i c a t i o n  o f  t h e  
ALDS and RSDP s o f t w a r e  to p r o c e s s  t h e  LVDC da t a  which was 
r e a u i r e d  ( a c c o r d i n g  to a XFC r e p o r t )  b e c a u s e  o f  a n  i . n c o r r e c t  
f o r m a t  i n  t h e  LVDC d a t a .  T h i s  m o d i f i c a t i o n  was done and some 
o f  t h e  d a t a  was r e c o v e r e d .  The second b u r n  SIVE d a t a .  was 
u s a b l e  i n  r e a l  t i m e .  Wi th  the p r e v i o u s  sys t em t e s t r i n g ,  i t  
i s  n o t  c l e a r  why t h i s  problem o c c u r r e d .  (Subseq-ucnt i n v e s t i -  
g a t i o n  i n d i c a t e s  one of  two p o s s i b l e  f a i l u r e s  i n  t h e  IU as 
t h e  probab1.y c a u s e .  ) 

__ . -. . - . . . . __ .. ... . - .. -. . ... _. ... -. ... . . . .-. 
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( e )  Voice  R e l a y  Through T a n a n a r i v e  

The v o i c e  r e l ay  a t  T A N  r a n g e d  from t o t a l l y  u n u s a b l e  
t o  v e r y  l o u d  and c l e a r  w i t h  t h e  f o r m e r  c a s e  p r e d o m i n a t i n g .  
It  i s  r e c o g i l i i e d  t ha t  t h e  HP r a d i o  p r o p a g a t i o n  i s  a s i g n i f -  
i c a n t  l i m i t a t i o n  i n  t h i s  s t a t i o n ' s  u s e f u l n e s s ,  b u t  i t  was 
d i s t u r b i n g  to n o t e  t h e  number of t imes d u r i n g  whjch  t h e  Comm 
Techs  a t  Houston and T A N  c o u l d  v e r y  e f f e c t i v e l y  communicate 
and  y e t  v o i c e  r e l a y  w i t h  t h e  s p a c e c r a f t  was n o t  p o s s i b l e .  

( d )  Apparent  Ground Communication P a t c h i n g  E r r o r s  

The re  were s e v e r a l  i n s t a n c e s  where messages  to t h e  
s p a c e c r a f t  were d e l a y e d  a p p a r e n t l y  due t o  g r o u n d  s t a t i o n  
p a t c h i n g  e r r o r s .  These i n c l u d e  t h e  backup S-Band communica- 
t i o n  Checks a t  C R O  on t h e  f i r s t  r e v o l u t i o n  and the  s u b s e q u e n t  
c h e c k s  a t  CRG and  H S K  on t h e  s e c o n d  day. 

( e )  DSE Voice Q u a l i - t y  

The q u a l i t y  o f  t h e  Data S t o r a g e  Equipment  (DSE) 
v o i c e  arid LM PCM da ta  was a p p a r e n t l y  q u i t e  v a r i a b l e  b a s e d  on 
comments made t o  the crew. Some o f  t h e  v a r i a t i o n  may have  
b e e n  due t o  ground s t a t i o n  equipmeilt c a p a b i l i t i e s  and  
p r o c e s s i n g .  

( f )  A p o l l o  Range I n s t r u m e n t a t i o n  - A i r c r a f t  --_- 
The pe r fo rmance  of t h e  A R I A  was extremely v a r i a b l e .  

T h e  f i r s t  two a t t e m p t s  were p o o r  and  t h e  crew r e q u e s t e d  FCC 
n o t  t o  t r y  on t h e  t h i r d  a t t e m p t  b e c a u s e  of  t h e  n o i s e  t h a t  i t  
c a u s e d  i n  t h e i r  e a r s .  L a t e r  i n  t h e  m i s s i o n  and  on r e c o v e r y  
d a y ,  s e v e r a l  v e r y  good two-way v o i c e  r e l a y s  were accomplTshed 
a l t h o u g h  it was d i f f i c u l t  t o  follow when USB and when VHF r a d i o  
was b e i n g  u s e d .  

On t h e  day o f  t h e  CSN-LM r e n d e z v o u s ,  A R I A - 5 ,  was 
p o s i t i o n e d  n e a r  A f r i c a .  ARIA-5 r e p o r t e d  on Net 2 t h a t  i t  
was i n  c o n t a c t  w i t h  t h e  s p a c e c r a f t ,  t h a t  i t  was u p l i n k i n g  
and  h e a r i n g  t h e  s p a c e c r a f t  r e s p o n s e s ,  b u t  t h e  v o i c e  r e l a y  
to MCC was n e v e r  accompli-shed.  There a p p e a r s  to have  b e e n  
a t e c h n l - c a l  p roblem or p r o c e d u r a l  d i f f i c u l t y  on Net  1 t h a t  
m e r i t s  i n v e s t i g a t i o n .  

T r a c k i n g  SIVH S t a g e  Dur ing  Its T h i r d  Burn 

Data i n  Houston and s u b s e q u e n t  announcements  on 
t h e  PA0 l i n e  i n d i c a t e d  t h a t  t h e r e  had been  a loss of t r a . j e c t o r y  
and  t r a c k i n g  d a t a  d u r i n g  t h e  f i n a l .  b u r n  of t h e  SIVB o v e r  Guam, 
Net  2 d i s c u s s i o n s  r a i sed  a q u e s t i o n  a b o u t  t h e  t r a c k i - n g  s o u r c e s  
t h a t  w e m  a v a i l a b l e  and  u.sed a t  Guam. 

. . . . . .  ~ .... , .,.. ..., - . . _._ . .... . . ,. ~ . .  ... .~ ... . . 
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( h )  Lack of Voice During F i r s t  - TV Pass 

The q u a l i t y  of  t h e  t e l e v i s i o n  p i c t u r e  f rom t h e  LM 
was ve ry  good on t h e  f i r s t  p a s s  on March 5 .  U n f o r t u n a t e l y ,  
i t  was p o s s i b i e  to s e e  t h e  crew t a l k i r i g  b u t  w i t h  t h e  e x c e p t i o n  
o f  a few comments, i t  was not  p o s s i b l e  to h e a r  t h e  crew.  It 
was some f i v e  h o u r s  l a t e r  when t h e  s p a c e c r a f t  c o n f i g u r a t i o n  
was d i s c u s s e d  and r econf i rmed  w i t h  t h e  crew on Yet 1. 

On t h e  s u b s e q u e n t  day ,  t h e  NILA and GDS s t a t i o n s  
were i n s t r u c t e d  t o  remove t h e i r  V O G A A ' s  (Voice  Opera t ed  Gain 
A d j u s t i n g  A m p l i f i e r s )  which a r e  u s e d  f o r  r e c e i v e r  s q u e l c h  
c l r c u i t r y  i n  t h e  USB downlink.  The s p a c e c r a f t  v o i c e s  were 
heard  c l e a r l y  on t h e  second t e l e v i s i o n  pass which was r e l a y e d  
t h r o u g h  t h e  GDS and M I L A  s t a t i o n s .  

The V O G A A ' s  vrere a l s o  d i s c u s s e d  on t h e  f o u r t h  
m i s s i o n  day w i t h  ACN and HAIJ. The i n t e n t  of' IS1 # l 6 l  which 
was p r e v i o u s l y  i s s u e d  t o  t h e  MSFN s t a t i o n s  was rev iewed .  

E a r l i e r  on t h e  f o u r t h  d a y ,  t h e r e  a p p e a r e d  t o  b e  a 
problem a t  Madrid because  M C C  c o u l d  n o t  h e a r  t h e  s p a c e c r a f t .  
The s t a t l o n  r e c o r d i n g s  d i d  not  c0ntaj .n s p a c e c r a f t  v o i c e  
s i g n a l s  even  though it was r e p o r t e d  t h a t  t h e  USB D p e r a t o r  
a t  Ma,drid had h e a r d  t h e  crew. The m i s s i n g  v o i c e  can  be 
e x p l a i n e d  i f  t h e  VOGAA i s  l o c a t e d  ahead  of  t h e  r e c o r d e r s  
and Comm Tech c o n s o l e  i n  t h e  s t a t i o n  v o i c e  communicat ions 
s y s t e m  c o n f i g u r a t i o n .  

Although i t  cou ld  b e  s a i d  t h a t  t hese  problems might  
be  s o l v e d  by V O G A A  a d j u s t m e n t ,  t h e  impact  o f  e x t e n s i v e  u s e  
o f  VOGAA's t h r o u g h o u t  t h e  MSFN on v o i c e  communication 
r e l i a b i l i t y  s h o u l d  be rev iewed.  

( i )  No Up Voice During EVA 

Dur ing  t h e  EVA a c t i v i t i e s  o v e r  t h e  U n i t e d  S t a t e s  
main]-and, MCC was n o t  h e a r d  by t h e  s p a c e c r a f t  crew which was 
l a t e r  n o t e d  duping  t h e  worldwjde TV b r o a d c a s t  from t h e  IN.  
T h i s  p roblem o c c u r r e d  o v e r  s e v e r a l  s t a t i o n s  and u n f o r t u n a t e l y  
d i s c u s s i o n s  on N e t  2 d i d  n o t  d e f i n e  t h e  n a t u r e  of  t h e  d i f f i -  
c u l t y .  T h i s  problem mer i t s  f u r t h e r  i n v e s t i g a t i o n .  

( j )  - Cornmand .. S y s t e m  Anomalies 

There appea red  to be two d i f f e r e n t  t y p e s  o f  command 
a n o m a l i e s .  On t h e  s i x t h  day ,  for a b o u t  t v o  h o u r s ,  MCC was 
u n a b l e  to command t h e  CSM. The second  t y p e  o f  cormand problem 
u s u a l l y  o c c u r r e d  ai; low e l e v a t i o n  a n g l e s  and /o r  at the end 
o f  s t a t i o n  p a s s e s .  



The CSM problem was a p p a r e n t l y  c l e a r e d  as a 
r e s u l t  o f  a change i n  t h e  s p a c e c r a f t  c o n f i g u r a t i o n .  Based 
on t h e  i n f o r m a t i o n  on t h e  c i r c u i t s  a v a i l a b l e  i n  t h e  MSR, i t  
i s  n o t  p o s s i b l e  to e x p l a i n  t h i s  p roblem a l t h o u g h  i t  was 
r e p o r t e d  c lea i -zd .  

The second  problem a r o s e  from t h e  u s e  o f  ground 
coinmands t o  change t h e  CSM a n t e n n a  and communication s y s t e m  
c o n f i g u r a t i o n  f o l l o w i n g  an announced loss o f  downl ink  s i g n a l  
l o c k  by an MSFN s t a t i o n .  T h i s  made i t  a p p e a r ,  i n  some c a s e s ,  
t h a t  t h e  command s y s t e m  was n o t  work ing .  

( k )  Ranging on LM 

Dur ing  t h e  LM APS burn  t o  d e p l e t i o n ,  TEX r e p o r t e d  
problems w i t h  r a n g i n g  on t h e  LM. It is n o t  known i f  t h i s  was 
an LM or TEX problem.  

( 1 ) P r i v a t e  Communic at i. on s 

S e v e r a l  p r i v a t e  d i s c u s s i o n s  w i t h  t h e  crew were 
h e l d  by MCC. Dur ing  one ,  t h e  MSR Net 1 f e e d  was removed 
j u s t  a f t e r  t h e  d i s c u s s i o n  s t a r t e d ;  i n  t h e  o t h e r  c a s e s ,  t h e  
e n t i r e  communication was p r i v a t e  ( n o t  h e a r d )  as m o n i t o r e d  
a t  MSR. 

With Net 1 and t h e  PA0 r e l e a s e  c i r c u f t  i t  was a l s o  
possib1.e t o  n o t e  t h e  d e g r e e  o f  m o n i t o r i n g  t h a t  was p r o v i d e d  
i n  t h e  i n f o r m a t i o n  to t h e  p u b l i c .  PA0 r e l e a s e s  were q u i t e  
u s e f u l  b e c a u s e  of q u e s t i o n s  t ha t  were r a i s e d  as a r e s u l t  o f  
TV and Radio commentary. 

I V .  Summary and Conc lus ions  

The Apo l lo  9 m i s s i o n  was complex as i t  i n v o l v e d  two 
manned s p a c e c r a f t  f o r  t h e  f i r s t  t ime and t h e r e  were some new 
s u p p o r t  p roblems.  I n  a d d i t i o n ,  some p rob lems  were e x p e r i e n c e d  
which ,  a l t h o u g h  t h e y  d i d  n o t  s e r i o u s l y  impac t  t h e  Apollo 9 
m i s s i o n ,  may be s i g n i f i c a n t  t o  t h e  o v e r a l l  m i s s i o n  s u p p o r t  
f o r  f u t u r e  m i s s i o n s .  The problems do m e r i t  r e s o l u t i o n .  

Moni to r ing  of  Net 1 a l o n e  does  n o t  p r o v i d e  s u f f i c i e n t  
i n f o r m a t i o n  abou t  t h e  network s u p p o r t .  Rea l - t ime m o n i t o r i n g  
o f  a t  l e a s t  N e t  1 and Net 2 a r e  needed t o  o b t a i n  a n  a s s e s s m e n t  
of  t h e  n a t u r e  o f  t h e  s u p p o r t  p rob lems .  The a d d i t i o n  o f  t h e  
PA0 l o o p  p r o v i d e s  a mean lngfu l  summary o f  t h e  v i s i b l e  problem 
areas a l t h o u g h  t h e  i n f o r m a t i o n  c o n t e n t  is n o t  a lways  comple t e .  
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I n  our o p i n i o n ,  m o n i t o r i n g  of t h e s e  l o o p s  c a n  
i d e n t i f y  most of  t he  m i s s i o n  s u p p o r t  p rob lem a reas  t h a t  
merit a d d i t i o n a l  i n v e s t i g a t i o n ,  These o b s e r v a t i o n s  w i l l  
permit M i s s i o n  O p e r a t i o n s  t o  i n s u r e  t h a t  s a t i s f a c t o r y  
r e s o l u t i o n  0 ;  the problem a r e a s  i s  L b t a i n e d .  

20 3 4-JTR-rk~ LAF 

A t t a c h m e n t s  
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DIGEST OF OBSERVATIONS OF V O I C E  C O M M U N I C A T I O N  
D U R I N G  APOLLO 9 

~ -__ 

The v o i c e  communicat ions were m o n i t o r e d  d u r i n g  p e r i o d s  
when t h e  s p a c e c r a f t  crew was awake. 

TIFIE (GET-HOURS AND MINUTES) 

0 0  :04 

0 0 : 0 8  

00: 08 

00:  11 

0 0 : 3 8  

01: 10 

01: 24 

01:28 

C 0 PIME N T S 

CDR r e p o r t e d  Helium p r e s s u r e  f o r  
SPS went  t o  z e r o  a t  l i f t - o f f .  

S p a c e c r a f t  r e p o r t e d  "comm i s  b e a u t i -  
f u l .  We had no t r o u b l e  w i t h  comm on 
l a u n c h  a t  a l l ,  

S p a c e c r a f t  ( C D R )  s t a r t e d  t o  s a y  some- 
t h i n g  a b o u t  v i b r a t i o n ,  " abou t  8 ll 

( n e v e r  f i n i s h e d ) .  S u s p e c t  t h a t  he 
j u s t  s t o p p e d  t a l k i n g ,  b u t  t h e r e  may 
have b e e n  b r e a k o f f  i n  v o i c e  communi- 
c a t i o n s .  

T r a c k i n g  da t a ,  apparent1.y from VAN, 
l ooks  v e r y  e r r a t i c  on GSFC-te lev ised  
y vs.  V / V r  p l o t .  MSC-generated 
p l o t s  d u r i n g  l a u n c h ,  c h a r a c t e r i s -  
t i c a l l y  become n o i s y  when s h i p  da ta  
i s  processed,  b u t  t h i s  da ta  a p p e a r s  
2-3 t i m e s  " n o i s i e r .  

Voice communica t ions  v i a  T A N  was p o o r .  
Other s i t e s  r e l a y i n g  s p a c e c r a f t  v o i c e  
d u r i n g  l a u n c h  phase  were s a t i s f a c t o r y .  

F l i g h t  c o n t r o l  ( H O U )  t r y i n g  to r e a c h  
s p a c e c r a f t  (S/C) v i a  H u n t s v i l l e  ( H T V ) .  
S/C r e s p o n s e  was b r o k e n .  HOU d e f e r r e d  
c o n t a c t  untli.1 s t a t e s i d e  p a s s .  

HOU r e p o r t e d  S/C l o u d  and c l e a r  on 
v o i c e  v i a  Reds tone .  Net 1 o b s e r v a t i o n  
i n  MSR was t h a t  the S / C  volume 
was q u i t e  low - b u t  c l e a r .  ( 5  x 3 )  

.HOU s a y s  t h e y  I .ost  da t a .  S/C s a i d  t h e y  
h a d  s w i t c h e d  a n t e n n a s  f rom Onini.-Anten!?a 
B t o  D .  
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TIME (GET) 

01: 40 

01:48 

02: 10 

02: 11 

0 2 : 3 2  

0 2 :  34 

03:21 

0 3 :  214 

04 : 211 

04: 25 

04 : 26 

04 : 46 

06: 10 

- 2 -  

C 0 MMEN T S 

U n i d e n t i f i e d  s t a t i o n  r e p o r t e d  bad  
biomed from CDR on Net 2. 

HOU to S/C. A p p a r e n t l y  S/C r e p l i e d  
s i n c e  HOU c o n t i n u e d  c o n v e r s a t i o n .  
Only t h e  HOU s i d e  o f  c o n v e r s a t i o n  
was o b s e r v e d  h e r e .  

€IOU to T A N  - " v e r i f y  t h a t  CAPCOM i s  
u p l i n k i n g  p r o p e r l y ' '  - TAN "Roger"  

S/C a b o u t  4 x 3 v i a  T A N  - i n i t i a l  
p a r t  of message f rom S/C n o t  h e a r d  
b y  HOU (or a t  Net; 1 n o n i t o r  p o s i t i o n ) .  

Net 2 d i s c u s s i o n  on S/C r e j e c t i o n  o f  
command - c o u l d  have  been  e i t h e r  CRO 
o r  EISK. 

S/C v o i c e  a b o u t  3 x 4 v i a  A R I A  (AFIA 
l i n k  v e r y  n o i s y  - sounds  l i k e  i n t e r -  
m i t t e n t  s q u e l c h  o p e r a t i o n )  

HOU s a y s  S/C volume v e r y  low ( n o  S/C 
aud io  h e a r d  a t  MSR m o n i t o r  p o s i t i o n )  

S/C compla ined  communi.cations v i a  
A R I A  was t o o  n o i s y  and  r e q u e s t e d  
t h a t  t h e  ARIA r e l a y  b e  t u r n e d  doxn.  
HOU compl i ed  , 

HOU c a l l i n g  S/C v i a  HAW w i t h  no  
r e s p o n s e .  

HOU C o n i m .  Tech t e s t  on Net 1 

S / C  was 5 x 5 v i a  HAW - HOU s a y s  
t i -oub le  was p a t c h i n g  a t  GSFC 

S-IVB second  s t a r t  -- (S/C became v e r y  
weak and  mushy - h a s  t r o u b l e  r e a d i n g  
HOU - improved t o  4 x 11 b y  O l l : 5 4 )  

GWM l o s t  I U  Ciorn~ril.ink a t  40" e l e v a -  
tion - ( l a t e r  sai.d t h a t  programmed 
t r a c k  d ropped  o u t . )  
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06 : 14 

06: 30 

06: 53 

2 

0 7 :  38 

S/C was 5 x 5 v i a  TEX - s p a c e c r a f t  
r e p o r t e d  t h e y  r e a d  HOU b u t  a p p a r e n t l y  
HOU had n o t  t e e n  r e a d i n g  them - v o i c e  
c i r c u i t  good now ( c a u s e  of' p roblem 
un k n own ) 

Problem w i t h  CCS t e l e m e t r y  r e p o r t e d  
( n a t u r e  o f  problem unknown. ) 

TAN p a s s  was u n s a t i s f a c t o r y  from 
v o i c e  communicat ions s t a n d p o i n t .  
S p a c e c r a f t  v o i c e  was a b o u t  4 x 1 
when c o n t a c t ,  a f t e r  l o n g  d e l a y ,  
was e s t a b l i s h e d .  

RED p a s s  c h a r a c t e r i z e d  b y  3 d i s t i n c t  
p e r i o d s  : 

(1) No c o n t a c t  e s t a b l i s h e d  f o r  o v e r  
3 m i n  a f t e r  AOS 

( 2 )  Voice  was weak b u t  v e r y  c l e a r  
(2 x 5 )  

( 3 )  Voice changed t o  l o u d  and f a i r l y  
c l e a r  ( 5  x 4 )  

0 8 ~ 2 6  

2 0  : 40 

2 0 :  50 

23 :  30 

TAN s u r p r i s i n g l y  good t h i s  pass .  

I n  g e n e r a l ,  communicat ions were good 
d u r i n g  t h i s  p e r i o d ,  a l t h o u g h  t h e r e  
were n o t i c e a b l e  d i f  f ' e r ences  between 
s t a t i o n s .  The downl ink  t h r o u g h  ANG 
was v e r y  weak, w h i l e  no downl ink  a t  
a l l  was h e a r d  t h r o u g h  VAN. A t  t h e  
b e g i n n i n g  o f  t h e  ANG c o n t a c t ,  however ,  
t h e  downl ink  was judged  v e r y  good.  
It was l a t e r  r e p o r t e d  b y  Apollo C o n t r o l  
( P A O )  t h a t  t h e  t r o u b l e  was caused  b y  
t h e  ground l i n e s  t o  GSFC. 

The downlink was good t h r o u g h  MAD. 

The S / C  crew commented on t h e  amount 
of i n t e r f e r e n c e  r e s u l t i n g  from u s e  
of t h e  VIlF f r e q u e n c y  by a i r c r a f t  
c o n t r o l l e r s .  
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23:35  

24 : 46 

25: 47 

26 : 04 

26: 28 

26 :34  

28:47 

2837 

40 : 51 

43:  28 

114 : 16 

4 4  : 23 

46 : 30 

47: 28 
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C 0 MME N T S 

The downl ink  was g e n e r a l l y  weak t h r o u g h  
GYM, MIL and  C Y 1  and  was c u t t i n g  o u t  
o c c a s i o n a l l y  %hrough GYP4 and  MIL.  

Feedback was heard on t h e  c i r c u i t  (Ne t  1) 
t h r o u g h  HTV. 

TAN u n r e a d a b l e  

NET 1 - CRO d i s t o r t e d  

NET 1 - HTV cornin weak b u t  c l e a r  w i t h  
background s t a t i c ,  

NET 1 - Over HAW - when s p a c e c r a f i ;  
a n t e n n a s  were s w i t c h e d ,  downl ink  v o i c e  
improved f rom a low l e v e l  t o  5 x 5 .  

NET 1 - A p o l l o  9 - Houston  " O h !  
Tremendous comm t h i s  p a s s .  

No v o i c e  communica t ions  v i a  TAN 

S p a c e c r a f t  commented t w i c e  on  OW l e v e l  
o f  u p l i n k  v o i c e  t h r o u g h  GUAM d u r i n g  
s t a t e  v e c t o r  u p d a t e  b u t  a p p a r e n t l y  had 
no  problem r e a d i n g  message .  

S p a c e c r a f t  c a b i n  n o i s e  was v e r y  n o t i . c e -  
a b l e  d u r i n g  c o n v e r s a t i o n  t h r o u g h  C Y I .  

HSK l o c k e d  on t o  s i d e b a n d  o f  s p a c e c r a f t  
s i g n a l  and  c o u l d  n o t  d e r i v e  PCM d a t a .  
Had t o  b r e a k  l o c k  and  r e a c q u i r e  

Houston commented to "Spider! '  through T1RF 
t h a t  t h e y  had  a l o t  o f  n o i s e  and  a 
s t e a d y  h i g h  t o n e  on s p a c e c r a f t  down- 
l i n k  coming up on CRO s t a t i o n .  

No USB v o i c e  downl ink  was o b s e r v e d  
d u r i n g  TV pas: o v e r  MILA. When VI-IP 
v o i c e  was remoted  t h e r e  was a l o u d  
s q u e a l  on t h e  v o i c e  s i g n a l  from 
" S p i d e r .  

No biomed d a t a  r e c e i v e d  from s p a c e c r a f t  
v i a  HSK b e c a u s e  none coming down from 
LM . 
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47:34 

47: 43 

47:53 

48:08 

48:20 

48: 34 

49:38 

49:44 

'19 : 51 

5 0 :  13 

50:28 
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S p i d e r  (LM) can  r e a d  Gumdrop (CSM) 
b u t  a p p a r e n t l y  c a n n o t  h e a r  Hous ton  
u p l i n k i n g  t h r v u g h  H S K .  

Good q u a l i t y  two-way v o i c e  communi- 
c a t i o n  to LM and C S M  o b s e r v e d  t h r o u g h  
t h e  MERCURY s t a t i o n .  

Made c o n t a c t  w i t h  RED. N a v i g a t i o n  
check to S/C - l o u d  and  d i s t o r t e d .  
S p i d e r  - MSC " b r e a k i n g  u.p p r e t t y  
b a d l y "  

NET 1 - Gumdrop to MSC - l o u d  b u t  
with some d i s t o r t i o n .  

B l a s t  o f  n o i s e  t w i c e  

I n t e r f e r e n c e  - g a r b l e d  female v o i c e ,  
w h i s t l e s ,  f l u c t u a t i n g  background  
n o i s e  l e v e l  on Net 1 

rdsc u n a b l e  to r a i s e  GUMDROP and  
SPIDER t h r o u g h  TAN. 

GUMDROP & SPIDER read  MSC o v e r  TAN 
b u t  n o t  v i c e - v e r s a  

SPIDER, GUMDROP - PISC t h r o u g h  R E D  - 
no r e s p o n s e ;  t h e n  GU.nlLIROP a s k e d  t o  
pass data  to SPIDER from lvSC (corn- 
munic a t i  ons sounds  somewhat hollow ) 

MSC - SPIDER communica t ions  c u t  o f f  - 
message r e p e a t e d .  

Communications from s p a c e c r a f t  were  
d i s t o r t e d  d u r i n g  b u r n  

S-band f rom VAN w i t h  f r y i n g  sound 

GUMDROP - rcx f-hrougll TAN - l o t  of 
n o i s e  b u t  no  communica t ions  

CRO r e p o r t e d  on hTet 2 t h a t  the:/ a r e  
i n  Simplex I3 CoP!Ypura.t ion for P/G 
v o i c e .  R e c e i v i n g  VIiF €3 f rom s p a c e c r a f t ,  
VHP u p l l  nlc b l o c k e d .  Two-l%!ay S-:!and 
t o  CSM. VHF p r i r e  r emoted  to Y C C .  W i l l  
remote S-Rand when good l o c k  o b t a i n e d .  

. __ -. __...._ . . . ... .. ~ .. . ___ . . . .- ... . .. .. .. . . . . . . - - . -.-, . . . ~ . .  . 



B E L L C O M M ,  I N C  - 6 -  

TINE (GET) - 

50: 36 

50: 38 

50 : 39 

51: 50 

52: 0 3  

52:09 

5 2 :  117 
j 

53:28 

54 : 35 

55 : 34 

CRO - S-band back-up v o i c e ;  communica- 
tions b r e a k i n g  up.  

SPIDER - MSC l o u d  and c l e a r ;  5 x 5 v o i c e  
checlc on back  up - crew c u t  o u t  a t  
coun t  o f  3 u s i n g  PTT 

HSK - SPIDER S p a c e c r a f t  s i g n a l  was low 
level b u t  c l e a r  

SPIDER - MSC - d i d  ge t  back up v o i c e  

MSC c o u l d  not copj7 s p a c e c r a f t  v i a  
Texas. Missed t r a n s m i s s i o n  and asked 
for  r epea t .  

TAN-VHF a n t e n n a  r z d .  

U n i n t e l l i g i b l e  c r o s s t a l k  on Net 1 

S p a c e c r a f t  5 x 5 v i a  C R O  - HOU query  
on VOX s e n s i t i v i t y  s p a c e c r a f t  s a i d  
it  was 8.5 t o  9 .  They c o u l d  r e a d  
HOU b u t  a p p a r e n t l y  t h e  ground was 
n o t  g e t t i n g  t h e m .  

HAW s a y s  the command t r a n s m i s s i o n  
was a t t e m p t e d  a f t e r  HAW had t u r n e d  
t h e i r  m o d u l a t i o n  o f f  and so  t h e  
command was n o t  u p l i n k c d .  

During p re s s  i n t e r v i e w  ( o n  PA0 r e l e a s e  
l i n e )  Kranz ( F l i @ t  1X r e c t o r )  s t a t e d  
t h a t  t h e y  had been  able to accompl i sh  
about  e v e r y  other communication check .  
Major problem was t h a t  MSFN sites 
r e c o n f i g u r i n g  t h e  ground ne twork ,  had  
n o t  p a t c h e d  up t h e  p r o p e r  l i n e  baclc t o  
Mcc. 
PA0 t a k i n g  t h e  l i n e  down for p r i v a t e  
c o n v e r s a t i o n  bctween crew and MCC a t  
the r e q u e s t  o f  t h e  crew ( n o  f u r t h e r  
c o n v e r s a t i o n  heard on N e t  1). 

PLSS communicat ions checks  r e c o r d e d  a t  
s i t e s  - AOK b u t  had some t r o u b l e  pass- 
ing t hem on t o  MCC (S/C 5 x 5 v i a  G:JM) 
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56:30 

67: 3% 

67 : 45 

70 : 16 

72:03 

7 2 :  50 

73:23 

73:37 
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Had good A R I A  r e l a y  

MADRID r e p o r t s  t h e y  have downl ink  v o i c t  
from s p a c e c r a f t  b u t  i t  a p p a r e n t l y  i s  
n o t  g e t t i n g  back  to Houston .  Very bad  
c i r c u i t  n o i s e  o b s e r v e d  on Net 1. Dur- 
i n g  t h e  l a s t  pass (67:OO to 67:45) t h e  
s p a c e c r a f t  l e v e l s  were v e r y  low whi le  
t h e  Houston v o i c e  and Q u i n d a r  t o n e s  
were of e q u a l  l e v e l  and a t  a v e r y  h i g h  
volume. 

CY1 USB downl ink  v o i c e  l e v e l  was n o t i c e -  
a b l y  l ower  t h a n  VIIF downlink v o i c e  l e v e l s  
and t h e  dorm v o i c e  l e v e l s  from o t h e r  
s t a t i o n s .  

Houston v o i c e  s i g n a l  was of c o n s i d e r a b l y  
h i g h e r  l e v e l  (10-15 VU)  t h a n  Goddarcl 
v o i c e  dur i -ng  a k e y i n g  t e s t .  

BDA only had n o i s e  on t he  s p a c e c r a f t  
command downlink b u t  v o i c e  comm checks  
w i t h  PLSS u s i n g  VOX sounded very good. 
Houston echo h e a r d  o n  t h e  downli.nk 
because o f  VIIF r e l a y  mode. 

PLSS communication was c l e a r ,  s l i g h t l y  
hollow and o f  lower l e v e l  t h r o u g h  GUITI- 
d rop  v i a  CRO S t a t i o n .  

MCC u p l i n k  s i g n a l  observed as l o u d  echo 
on downlink d u r i n g  EVA r e l a y ,  b u t  i t  
d i d  not i n h i - b i t  v o i c e  s i g n a l - - c o u l d  be  
r e  ad .  

Crewmen c o u l d  b e  c l e a r l y  heard ta l . l t ing  
among t h e m s e l v e s .  MCC was u n a b l e  t o  
r a i s e  any o f  them t h r o u g h  t h e  BDA 
s t a t i o n .  X 

73: 4 4  MCC could  n o t  rriise crew t h r o u g h  VAN. 

*Note : 
s t a t i o n s  d u r i n g  l a s t  p a s s  was a p p a r e n t l y  caused  b y  t h e s e  s t a t i o n s  
not b e i n g  i n  t h e  USB/V€IF sirno c o n f i g u r a t i o n  f o r  u p l i n k .  
Spacec ra f ‘ t  crew had i t s  S-Band volumn t u r n e d  dorm and c o u l d  o n l y  
r e c e i v e  VIIF. S e v e r a l  s i t e s  were t r a n s m i t t i n g  USB o n l y .  

Lack o f  u p l i n k  communication to s p a c e c r a f t  f rom some 

The 

-_._ 
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73:  45 

73: 50 

7 4 :  05 

74: 39 

7 4 : 4 8 

74 : 57 

75:Ol  
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Crew c o u l d  be  h e a r d  c l e a r l y  on USB on 
Met 1. 

S p a c e c r a f t  was h e a r d  l o u d  and c l e a r  by 
MCC on Simplex  A t h r o u g h  C Y I .  Two way 
communi c a t  i o n  r e e s t a b l i s h e d .  

C r e w  d i d  n o t  r e spond  t o  MCC c a l l  t n r o u g h  
T A N .  Upl ink  o f  bICC v o i c e  v e r i f i e d  b y  
Communication T e c h n i c i a n  a t  T A N .  

S p a c e c r a f t  and s t a t i o n s  p r e p a r i n g  for 
t e l e v i s i o n  downlin17 d u p i n g  n e x t  s t a t e -  
s i d e  pass (74h :57m to 75”:17” GET) .  
NILA and GDS corif‘irmed that t h e  Voice 
Opera ted  Gain A d j u s t e d  A m p l i f i e r )  
(VOGAA) i s  o u t  of  t h e  c i r c u i t  f o r  t h e  
n e x t  p a s s  t o  i n s u r e  c o n t i n u i t y  o f  
downlink v o i c e .  The VOGAA was sus- 
p e c t e d  as the t r o u b l e  f o r  l o s s  o f  
down S/C v o i c e  d u r i n g  t h e  f i r s t  TV 
t r a n s m i s s i o n s .  

There was no response f rom e i t h e r  t h e  
LM or CS€4 o v e r  HAW and RED t o  c a l l s  
f rom MCC a f t e r  t h e  f i r s t  weak h o l l o w  
r e s p o n s e  from t h e  LM a t  74 :47 .  S i ~ o  
u p l i n k  was conf i rmed  b y  HAW and RED 
Communication Techs .  Imprope r  VOGAA 
o p e r a t i o n  was s u s p e c t e d .  

TV t r a n s m i s s i o n  was coming i n  v i a  GDS 
b e f o r e  f i r s t  v o i c e  was h e a r d .  

The crew q u e s t i o n e d  why t h e y  d i d  n o t  
h e a r  t h e  ground and s t a t e d  t h e y  f i r s t  
h e a r d  Houston o v e r  t h e  RED. 

The v o i c e  q u a l i t y  f rom t h e  Lfil (SPIDER) 
was no ted  a s  b e i n g  more h o l l o w  and 
t i n n y  s o u n d i n g  d u r i n g  t h e  TV t r a n s m i s -  
s i o n s ,  t h a n  i t  was b e f o r e .  

TV p i c t u r e  q u a l i t y  v a r i e d  from f a i r  t o  
good as s e e n  on l o c a l  CRS and NBC o f f -  
t h e - a i r - m o n i t o r s .  
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S p e c i a l  v o i c e  communication test 
t h rough  I M W .  VHF on ly  u p l i n k  and 
downlink.  The s p a c e c r a f t  was h e a r d  
l o u d  and c l e a r  on Net 1. 

Net 1 became q u i t e  n o i s y  b u t  s p a c e c r a f t  
vo ice  s i g n a l  was l o u d  and c l e a r .  G D S  
v e r i f i e d  n o i s e  was n o t  on downl ink .  
Houston r e p o r t e d  to t h e  crew t h a t  he 
" d i d  not know what o u r  communicat ion 
problems a r e ,  b u t  we s u r e  got them". 

The s p a c e c r a f t  d i d  n o t  r e s p o n d  t o  t h e  
f i r s t  c a l l  by N C C  t h r o u g h  A C N .  Up- 
l i n k  was conf i rmed .  

S p a c e c r a f t  r e sponded  t o  second  c a l l  
b u t  was weak and n o i s y ,  t h e n  l e v e l  
improved somewhat. VHF v o i c e  was 
remoted .  

ACN Tech c o u l d  n o t  a t  f i r s t  answer 
query (on  Net 2 )  as to w h e t h e r  t h e  
VOGfill was i n  or o u t  of  t h e  USB r e -  
c e i v e r  downlink b e c a u s e  he d i d n ' t  
know what it  was. H e  s u b s e q u e n t l y  
v e r i f i e d  t h a t  t h e  VOGAA was i n  t h e  
c i r c u i t .  

No a t t e m p t  to communicate b y  v o i c e  
th rough  TAN.  C i r c u l t s  to t h e  s i t e  
have been  m a r g i n a l  a l l  d a y .  

Voice s i g n a l  q u a l i t y  from s p a c e c r a f t  
t h rough  ACN v e r y  good 

ACN was asked  to b r e a k  o f f  t r a n s m i s -  
s i o n  of t r a c k i n g  da t a  and r e s t a r t  
d a t a  flow and r e t r a n s m i t  all t r a c k -  
i n g  da ta .  

CDR w8.s n o t  heard t h e  f i r s t  t i m e  h e  
responded t o  c a l l  t h r o u g h  A C N .  There  
a p p a r e n t l y  was some k i n d  o f  a corn- 
mun ica t ion  problem aboa rd  t he  space -  
c r a f t .  
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87~08 

88: 04 

8855 

30: 27 

91:02 

91: 19 

91 : 21 

91:58 

92:02 

92:l.O 

92:12 

92: 33 

C 0 M ME N T S - 
Dump d a t a  b e i n g  r e c e i v e d  f rom s p a c e -  
c r a f t  thr.ough Guam was n o i s y .  Both 
EKG's were I A , J i s y ,  r e s p i r a t i o n  c l e a r .  

Net 1 downli-nk from A C I i  ve ry  n o i s y  
t h r o u g h o u t  p a s s .  No v o i c e  communi- 
c a t i o n s  were o b s e r v e d .  Decom p a t c h -  
i n g  problem a t  A C N  a l s o  s u s p e c t e d .  

V H F  relay c o n v e r s a t i o n  between CSM 
and LM i n d i c a t e d  f a i l u r e  o f  b o t h  LI,IP 
Push-To-Talk b u t t o n s  i n  t h e  LFI 
( c a b l e  and h a n d l e ) .  1,MP went t o  VOX 
p o s i t i o n  to t r a n s m i t  a l t h o u g h  t h i s  
v o i  ce coiniriuni c a t i o n  ccn f i g u r a t  i on d i d  
n o t  a u t o m a t i c a l l y  o p e r a t e  t h e  t a p e  
re c o r d e r .  

MER was asked by k t w o r k  t o  r e p o r t  i f  
t h e y  saw any 237. 8 mHz downli.nlc. 

ANTIGUA r e p o r t s  t h e y  have 237. 8 rnIiz 
d a t a .  

"Sp ide r "  sounded l o u d  and c l e a r  from 
LM th rough  M A D R I D .  

M A D R I D  can s e e  LDI FM s u b c a r i ? i e r  b u t  no 
modu la t ion .  

S-Band v o i c e  communicat ions from Lrii 
and CSM sounds  p o o r l y  ( h o l l o w  echo)  
through I I S K .  

HSK r e p o r t s  s o l i d  dump. 

Good q u a l i t y  s p a c e c r a f t  v o i c e  r e l a - y e d  
through t h e  M E R C U R Y .  

ME KCURY o u t p u t  t i n  g VH F s p a c  e c r a f t v o i c e 
because  o f  n o i s e  on USE. 

All s t a t i o n s  ( A N G ,  V A N ,  C Y I )  were a d v i s e d  
t o  p r o v i d e  VHF dovrnlink v o i c e  o n l y  t o  
GOSS Confe rence .  
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92 :35  

9 2 : 3 9  

93: 58 

95 : 0 2  

95 :15  

95 : 5 2  

96:04 

9 6 :  17 

9 7 : 4 3  

9 7 : 4 9  

C 0P.I ME N T S 

ANG r e p o r t s  no 2 5 9 . 7  mKz downli .nk.  

CMP r e p o r t s  1,: c y c l e d  l a t c h  to f r e e  
LM from CSf4. 

CRO f a i l e d  to u p l i n k  v o i c e  communi- 
c a t i o n  t o  s p a c e c r a f t .  

CRO r e p o r t e d  f a i l u r e  o f  2 o f  t h e i r  3 
decomms on t h i s  p a s s .  

Voice r e l a y  between "Gumdrop" (CSN) 
and " S p i d e r "  (LPI) was a b i t  d i s t o r t e d .  

S i t e s  were i n s t r u c t e d  to u p l i n k  VHF 
and S-Band s i ' m u l t a n e o u s l y .  

Audio background n o i s e  f rom LM much 
l o u d e r  t h a n  background n o i s e  i n  CM. 

Unsuccess fu l  a t t e m p t  to s w i t c h  space -  
c r a f t  a n t e n n a  b y  ground command t h r o u g h  
H S K  

" S p i d e r "  i n  t h e  LM had  a v e r y  weak v o i c e  
s i g n a l  l e v e l  t h r o u g h  VANGUARD - downl ink  
volice b roke  up c o m p l e t e l y  on s e v e r a l  
o c c a s i o n s  and message had  to b e  r e p e a t e d .  
When s i g n a l  came t h r o u g h  i t  was o f  good 
q u a l i t y .  

A R I A  5 a c q u i r e d  s p a c e c r a f t  s i g n a l  15 
seconds  befo-e  loss o f  s i g n a l  a t  C Y I .  
A R I A  had c o n t a c t  f o r  11 m i n u t e s  and 
h e a r d  s p a c e c r a f t  l o c a l l y  b u t  c o u l d  n o t  
s a t  i s  f a c t  o r i l y  remote  s p a c e c r a f t  v o i c e  
t o  Houston d u r i n g  t h i s  p a s s  on e i t h e r  
VHP or USB. 

N e l i t h e r  s p a c e c r a f t  (LM o r  C S M )  c o u l d  
b e  r a i s e d  t h r o u g h  T A N  b y  r emote  o r  
l o c a l  means a l t h o u g h  TAN M&O c o u l d  be 
read c l e a r l y  and he  conf i rmed  s i t e  
was l o c k e d  on s p a c e c r a f t .  

V e r y  c l e a r  comm v i a  A R I A  5, a f t e r  
i n i t i a l  p e r i o d  of t o t a l  u n i n t e l l - i g i -  
b i l i t y  . 
T A N  p a s s  v o i c e  was 5 x 0 
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98 :19  

9 g : o o  

99:06 

99:25  

100: 25 

100: 44 

101: 53 

101: 56 

102:oo 

COMMENTS 

HTV p a s s  v o i c e  was judged  3 x 1. 

S h o r t l y  a f t e r  d o c k i n g ,  l o u d  s q u e a l s  o b s e r v e d  
t h a t  f i r s t  sounded l i k e  s q u e a l s  of 
joy from crew.  They  r e - o c c u r r e d  
and it i s  s u s p e c t e d  t h e y  were c a u s e d  
by VHF i n t e r f e r e n c e  i n s t e a d .  They  
were b r i e f ,  maybe 5 - 1 0  s e c .  T h i s  
was o v e r  V A N .  

Voice Communications from s p a c e c r a f t  
v i a  ARIA was i n  and o u t ,  b u t  2 x 5 
when i n .  

Over TAN c o u l d  hear  S p i d e r  and Gum- 
drop t a l k i n g  t o  e a c h  o t h e r ,  b u t  
Houston was u n a b l e  t o  c o n t a c t  them. 
L a t e r  S p i d e r  acknowled Hous ton ,  sa id  
they  were p r e t t y  busy .  Wasn ' t  c l e a r  
whether  t h e y  had  h e a r d  Hous ton ' s  
e a r l i e r  que ry  or not. 

C r o s s t a l k  o b s e r v e d  on N e t  1, sounded 
as i f  it o r i g i n a t e d  f rom Houston.  

ACN had problems w i t h  USB v o i c e  from 
both  CSM & LM, c o n f u s e d  r e s p o n s e  on 
s e e i n g  and t h e n  n o t  s e e i n g  v o i c e  sub- 
c a r r i e r s .  It a p p e a r s  A C N  h e a r d  more 
t h a n  was h e a r d  a t  Houston.  Only t h e  
VHF v o i c e  g o t  t o  Houston.  Some con- 
f u s i o n  a b o u t  biomed, a p p a r e n t l y  due 
to e r r o n e o u s  or m i s u n d e r s t o o d  c o n f i g u -  
r a t i o n  message.  

C l e a r  down v o i c e  from s p a c e c r a f t  (LM) 
through G D S  was o b s e r v e d  d u r i n g  t h e  
LM APS i g n i t i o n .  

TEXAS had  v a l i d  2-way l o c k  on the LM 
f o r  o n l y  t h e  i q i t i a l  p a r t  of t h e  p a s s  
and had t r o u b l e  r e a c q u i r i n g .  They 
i n d i c a t e d  t h e y  s u s p e c t e d  t h a t  a n o t h e r  
s t a t i o n  (MILA?) was u p l i n k i n g  a t  t h e  
same time. 

MILA a c h i e v e d  2-way r a n g i n g  on t h e  LM 
r i g h t  a f t e r  APS s h u t  down. 
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C 0 MME N T S 

Houston cou ld  n o t  r a i s e  A p o l l o  9 
th rough  A N T G U A  a l t h o u g h  t h e y  
v e r i f i e d  s imo VHF/USB u p l i n k i n g .  
A p o l l o  9 d i d  r e s p o n d  on -IfHF. 

GUAM r e p o r t e d  i d e n t i c a l  v o i c e  and 
s i g n a l  s t r e n g t i l s  from t h e  two space -  
c r a f t  on 296.8 mHz and 259 .7  m H z  
(VHF A and B) d u r i n g  t h e  l a s t  p a s s .  

Crew r e p o r t e d  to Houston t h r o u g h  t h e  
FXDSTONE t h e y  g u e s s  Houston had 
missed a c o u p l e  o f  c a l l s .  

CRO r e p o r t e d  u p l i n k  mode 1 r a n g i n g  on 
LM . 
Command problem - €?OU u n a b l e  to get 
commands to s p a c e c r a f t .  Some s t a t i o n s  
around t h e  network r e p o r t  t h e y  can  s e e  
t h e  30 kIiz & 70 kIiz tv . rnaround sub- 
c a r r i e r s  and o t h e r s  s a y  t h e y  do n o t .  

Those s e e i n g  t h e  s u b c a r r i e r  r e p o r t  
no s h i f t  i n  the m o d u l a t i o n  when up- 
l i n k i n g  a command. Houston trans- 
m i t t e d  an Abort  Reques t  command v i a  
HSK - s p a c e c r a f t  r e p o r t e d  n e g a t i v e  
on t h e  command. PA0 s u b s e q u e n t l y  
r e p o r t e d  t h e  command problem has 
been c o r r e c t e d .  HOU now u p l i n k i n g  
commands. No r e a s o n  f o r  o u t a g e  
h e a r d  

HOU s a y s  t h e y  are n o t  g e t t i n g  biomed 
from crew -- want them to check  on 
g round ing .  

D i f f e r e n c e  i n  crew v o i c e  l e v e l s  -- 
s u s p e c t  microphone p o s i t i o n i n g  

Because of  i;i .oubles w i t h  a biomed 
c a b l e ,  t h e  crew took t u r n s  u s i n g  
t h e  same h a r n e s s .  T h e  crew comriiented 
t h a t  t h e y  hoped t h e  d o c t o r s  c o u l d  
t e l l  t h e  d i f f e r e n c e  s i n c e  t h e y  a p p a r e n t l y  
d i d  n o t  i n fo rm t h e  ground t h a t  t h e y  had 
changed c a b l e s  and whose biomcd i n f o r -  
mat ion  was b e i n g  t r a n s m i t t e d .  

. .. .. ~ _ _  _. ... . ._ . - ~ . . . .- . . . .- - .  . . .  
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COMMENTS 

The downl ink  t h r o u g h  I-ITV was weak and 
b r e a k i n g  up .  S p a c e c r a f t  v o i c e  was 
d i s t o r t e d  WtiZi i?  i t  came t h r o u g h .  

ANG was n o t  r e a d y  for handover  a t  t h e  
s c h e d u l e d  time on two c o n s e c u t i v e  
p a s s e s  a p p a r e n t l y  b e c a u s e  of weak 
signals. Afte r  handover ,  t h e  down- 
l i n k  v o i c e  was f i n e .  

The downl ink  was b r e a k i n g  up t h r o u g h  
TAN and Houston c o u l d  n o t  r e a d  i t .  
The s p a c e c r a f t  l a t e r  r e p o r t e d  t h a t  i t  
had r e a d  Houston OK.  

The downl ink  was b r e a k i n g  up t h r o u g h  
T e x a s .  Houston seemed t o  t h i n k  t h a t  
i t  was caused  b y  one o f  t h e  crew s i n c e  
t h e  t r o u b l e  d i d  n o t  o c c u r  when a p a r -  
t i c u l a r  astroi1au.t was t a l k i n g  (Dave S c o t t  
- CMP). MIL l a t e r  s a i d  t h a t  t h e y  ob- 
s e r v e d  t h e  same s i t u a t i o n ,  a l t h o u g h  t h e y  
could  n o t  i d e n t i f y  which a s t r o n a u t  was 
t a l k i n g .  Houston r e q u e s t e d  t h e  s t a t i o n s  
t o  check t h e i r  downl ink  for t h e  t i m e  
t h a t  t h e  s p a c e c r a f t  was o v e r  TEXAS. 
M I L  r e p o r t e d  t h e  downlink was b r e a k i n g  
up .  The outcome of H o u s t o n ' s  i n v e s t i -  
g a t i o n  i s  n o t  known. 

On readback  o f  d a t a  - lots o f  n o i s e  
c l o s e  t o  d r o p  o u t .  Bel - ieve  ANG r e p o r t i n g  

CYI, J'ISC - S p a c e c r a f t  r e q u e s t e d  up- 
d a t e  b u t  t r a n s m i s s i o n  was lost i n  
s t a t i c  d u r i n g  CY1 LOS. 

Net 1 sounded l i k e  someone b l o w i n g  
i n  microphone a t  random i n t e r v a l s  

TEX b u r s t  o f  n o i s e  

(App.  TAN) some c r o s s  t a l k  and hum 
obse rved  when HOU t a l k e d  to s p a c e -  
c r a f t  

S p a c e c r a f t  fadling i n  & o u t ;  un in -  
t e l l i . g i . b l e .  
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COPlMENTS - 

143:38 

144: 25 

145: 10 

148: 49 

149: 04 

150 : 39 

164:26 

165 : 45 

165 : 59 

Houston r e p o r t e d  to s p a c e c r a f t  
" s i t u a t i o n  normal  a t  TAN - am 
no t  r e a d i n g .  See  you a t  CRO" 
t h e n  TAN came i n  w i t h  reaciback 
from Apo l lo  9 which was v e r y  good 
comm f o r  t h a t  s t a t i o n  -- nos t ly 
loud  and c l e a r  w i t h  o c c a s i o n a l  
d i s t o r t i o n .  

RED had  one VHF c o n t a c t  with A p o l l o  9 

TAN c i r c u i t  v e r y  p o o r  because  of 
HP n o i s e .  HOU d i d  n o t  a t t e m p t  to 
c o n t a c t  s p a c e c r a f t  t h i s  p a s s .  

RED t o  Go lds tone  handover  was l a t e  
due t o  GDS k e y h o l e .  No n o i s e  was 
obse rved  on Net 1. 

USB downvoice s i g n a l  from t h e  s p a c e -  
c r a f t  t h r o u g h  t h e  A N G  s t a t i o n  v a r i e d  
n o t i c e a b l y  i n  q u a l i t y  and l e v e l  s ev -  
e r a l  t i m e s  d u r i n g  t h i s  s t a t i o n  p a s s .  

C r e w  was a d v i s e d  o v e r  GUAM t h a t  t h e i r  
DSE ( v o i c e )  was good q u a l i t y  o n l y  when 
they  t a l k e d  i n t o  t h e  microphone .  C r e w  
promised to s t a y  c l o s e r  ( t o  t he  
microphone ) 

Downlink v o i c e  on USB was ve ry  c l e a r  
b u t  of  low l e v e l  t h r o u g h  t h e  RED 

N o t i c e a b l e  change i n  downlink v o l c e  
l e v e l  t h r o u g h  HAW. A t  t i m e s  you can  
h e a r  USB loss o f  s i g n a l  on Net 1 be-  
f o r e  i t  i s  announced b y  M & 0 or Comin. 
Tech on N e t  2 .  

Apol lo  9 r e p o r t e d  Houston sounded weak, 
microphone r e p o s i t i o n i n g  a t  MCC c o r r e c t e d  
problem. 

No a t t e m p t  to c o n t a c t  t h r u  T A N  

S p a c e c r a f t  c o n t a c t  t h r o u g h  HSK was l o u d  
and  c l e a r  b u t  background n o i s e  seemed 
h i g h e r  t h a n  p r e v i o u s  d a y s .  

. , . , ~ .. . ~ . - . .. _ _  . . .. . . -  ..- .. . . .- . . 
-~ 
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167: 09 

167: 41 

168:21 

168:45 

168:57 

169: 39 

169: 41 

169 : 44 

169 : 50 

1 6 9  : 52 

170:48 

171 : 22 

172 : 33 

C 0 PIME N T S 

S p a c e c r a f t  r e s p o n d e d  on s e c o n d  c a l l  
t h r u  T A N .  Dorm v o i c e  s i g n a l  was weak 
and h o l l n x  s o u n d i n g  w i t h  h i g h  back-  
ground n o i s e  b u t  c o u l d  be r e a d  (%3 x 3). 

MCC c o u l d  n o t  r a i s e  s p a c e c r a f t  t h r o u g h  
HTV. HTV CAPCOMM v e r i f i e d  s i g n a l  was 
u p l i n k i n g  p r o p e r l y .  

VAN Loud and c l e a r  

T A N  Loud and c l e a r  

CRO Loud b u t  no'isy 

TEX Apollo v o i c e  weak and c l e a r  -- 
low n o i s e  

MILA Noisy 

MILA Loud b u t  d i s t o r t e d  

ANG V e r y  l o u d  and c l e a r  Apo l lo  9 
v o i c e  

ANG Loud and c l e a r  b u t  d i s t o r t i n g  on 
h i g h  volume s y l l a b 1 . e ~  

GWM Loud and c l e a r - - v e r y  eas i ly  
i n t e l l i g i b l e  da t a  

MILA Noisy and u n d i s t o r t e d  

A R I A  Noisy,  v a r y i n g  n o i s e ,  d i s t o r t i o n  
on h i g h  c o n s o n a n t s ,  echoes  v e r y  
b a d ,  i n  g e n e r a l  i m p o s s i b l e  t o  
read--however Houston cou1.d r e a d ,  
" n o t  bad a t  a l l " .  

F l i g h t  C o n t r o l l e r  p r e s s  c o n f e r e n c e  
d e c l a r e d  " A R I A  Comm checks  o v e r  t h e  
P a c i f i c  were g r e a t .  

S p a c e c r a f t  v o i c e  downlink (VHF) t h r o u g h  
A R I A  2 were o f  low l e v e l  and hollow 
sound ing  ( n o  h i g h  v o i c e  f r e q u e n c i e s )  
b u t  ve ry  readab1.e.  S p a c e c r a f t  r e p o r t e d  
u p l i n k  on VHF t h r o u g h  A R I A  was " b e a u t i f u l .  
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174 : 11 

189 : 02 

190 : 39 

191: 19 

191:50 

1 9 2 :  07 

191 :10 

193: 1.7 

1911 : 0 6  
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COMMENTS 

When A R I A  2 remoted  S-Band v o i c e  
(and u p l i n k e d  USB) s p a c e c r a f t  and 
Houston cg ;r...ed v o i c e  s i g n a l s  were 
a l i t t l e  weaker .  S p a c e c r a f t  r e p o r t e d  
n o i s e ,  and a sweeping  t o n e  was o b s e r v e d  
on N e t  1. 

S p a c e c r a f t  r e p o r t s  Houston coming t h r o u g h  
v e r y  GARBLED.  A R I A  i s  now one minu te  
from l o s s  o f  s i g n a l .  

On Net 2 - Communication Tech.  a s k e d  
TEX i f  t h e y  were u p l i n k i n g  v o i c e .  TEX 
r e p l i e d ,  " r o g e r "  t h e n  s a id  "wait one" .  
TEX t h e n  came back and said t h e y  were 
g e t t i n g  t h e  Q u i n d a r  Key t o n e s  b u t  were 
n o t  u p l i n k i n g .  A t  t h i s  t ime t h e  S/C 
was h e a r d  on Net 2 c a l l i n g  H O U .  TEX 
s a i d  e v e r y t h i n g  w a s  OK now. S p a c e c r a f t  
s a i d  he  read Net 2 5 X 5 .  A t  t h i s  t ime 
VHF c o n t a c t  was e s t a b l i s h e d  b y  HOU v i a  
M I L A .  

On N e t  2 - TEX wants  t o  know i f  HOU 
was p l a n n i n g  to c o n t a c t  S / C  v i a  TEX 
on n e x t  p a s s  as t h e y  (TEX)  were c u r i -  
ous  as to whethe r  t h e  above problem 
(189:02) sti1.1 e x i . s t e d .  HOU said 
n e g a t i v e .  

O n l y  n o i s e  b u r s t s  heard i n  a t t e m p t -  
i n g  s p a c e c r a f t  c o n t a c t  v i a  TAN. 

Same s i t u a t i o n  when HOU a t t e m p t e d  
c o n t a c t  v i a  HTV. 

Voice v i a  RED ho l low and mushy, b u t  
g e n e r a l l y  r e a d a b l e .  

High-gain Antenna t e s t  o f  CSM per formed 
o v e r  CRO and HAW. 

CRO g o t  a r e j e c t  on a Real Time Command 
(RTC). CRO had low s i g n a l  s t r e n g t h  
a t  t h e  t i m e .  

Communication t h r o u g h  A R I A  5 l o u d  and 
c l e a r ,  w i t h  sorne echo .  



B E L L C O M M ,  I N C  - 18  - 

TIME ( G E T )  -- 

195: 0 5  

2 1 0 : 1 8  

2 1 1 : 1 1  

213: 52 

215 : 2 3  

216 : 00 

216 : 12 

218: 12 

220 : 20 

COMMENTS - 

GWM got b o t h  ground and S/C r e j e c t s  
o f  an  RTC.  ( A p p a r e n t l y  j u s t  b e f o r e  
LOS. ) 

Same comment as above for TAN p a s s  

S/C r e j e c t  o f  RTC from HAW s h o r t l y  
b e f o r e  LOS. 

, . ,  
The downlink t h r o u g h  t h e  VAN was s o  
n o i s y  t h a t  communicat ions were p o s t -  
poned u n t i l  the n e x t  s t a t i o n .  A 
comment on Net 2 was made t h a t  t h e  
Vanguard was h a v i n g  t r o u b l e  w i t h  its 
COIdSAT l i n k .  (Natu1.e of prob lem 
unknown) 

Houston c a l l e d  t h e  s p a c e c r a f t  t w i c e  
t h r o u g h  HSK b u t  r e c e i v e d  no  answer .  
HSK v e r i f i e d  t h a t  t h e y  had  u p l i n k  on 
b o t h  o c c a s i o n s .  T h i s  was o n l y  a 4 . 5  
minute  c o n t a c t  so  t h e r e  was no f u r t h e r  
a t t e m p t  at communication. 

Through BDA, Hous ton ' s  u p l i n k  v o i c e  was 
o b s e r v e d  to c o n t a i n  m u l t i p l e  e c h o e s .  
There  were no comments on t h i s  from 
anyone e l s e .  T h e  echoes  would s t o p  
a b r u p t l y  a t  t i m e s  f o r  s e v e r a l  m i n u t e s .  

C i r c u i t  c r o s s t a l k  obse rved  f a d i n g  i n  
and o u t  - u n i n t e l l i g i b l e  ( a p p r o a c h i n g  
TAN ) 

Some n o i s e  and c r o s s  t a l k  ( t h r o u g h  T A N )  

HTV c i r c u i t  n o i s y ;  HOU n o t  ab le  t o  con- 
t a c t  s p a c e  c r a f t  

PA0 Acknowledges c o v e r s a t i o n  between 
S / C  and HTV b u t  c o u l d  n o t  read 
at MSC 

A N G  No-Go for handover  due t o  
masking 

Apol lo  9 from HOU t h r o u g h  T A N .  
At tempted f l i g h t  p l a n  u p d a t e  
-- s p a c e c r a f t  sounded d i s t o r t e d  
but was i n t e l l i g i b l e  on i?ead-- 
back 

I 

.. . . 
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235 : 50 

236 : 32 

236:  49 

237:  1 0  

238 :09  

238 :  58 

239:  0 5  

239 : 30 
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C 0 IWIE NT S 

High background n o i s e  on downl ink  
t h r o u g h  t h e  Reds tone  b u t  v o i c e  was 
r e a d a b l e .  

There was c o n t i n u o u s  c o n t a c t  d u r i n g  
t h i s  p e r i o d  GYM t o  CY1 and i t  was one 
of  t h e  few i n s t a n c e s  where t h e r e  was 
c o n s i d e r a b l e  v o i c e  exchange w i t h  t h e  
s p a c e c r a f t .  (Maneuver PADS and e n t r y  
PADS). It was n o t e d  t h a t  t h e  downlink 
v o i c e  handover-was  s o  sno.o.th a n d  c l e a r  
t h a t  no change i n  s i g n a l  q u a l i t y  or 
l e v e l  was d e t e c t e d  d u r i n g  t h e  t r a n s f e r  
from one s i t €  t o  t h e  n e x t .  

No a t t e m p t  was a p p a r e n t l y  nade  t o  con- 
t a c t  crew t h r u  TAN. 

E K G  data  from CMP n o t e d  as b e i n g  m i s s -  
i n g  o v e r  CRO. Loose c o n n e c t o r  found 
and f i x e d  i n  s p a c e c r a f t .  

S p a c e c r a f t  s i g n a l  was weak b u t  c l e a r  
d u r i n g  MER pass. 

V e r y  strong and d i s t u r b i n g  echo  was 
obse rved  on b o t h  t h e  u p l i n k  and down- 
l i n k  t r a n s m i s s i o n s  t h r u  T’AN. The  
s p a c e c r a f t  c o u l d  not be u n d e r s t o o d  b y  
MCC t h e  f i r s t  t ime  and had to r e p e a t  
t h e  t r a n s m i s s i o n .  

Redstone cou ld  n o t  e s t a b l i s h  good 2 
way l o c k  b e c a u s e  o f  r e p o r t e d  low s i g -  
n a l  s t r e n g t h  and s t a t e  v e c t o r  u.pdate 
t r a n s m i s s i o n  had  to be d e f e r r e d  u n t i l  
U . S .  p a s s .  ( G D S )  

The s p a c e c r a f t  v o i c e  was v e r y  weak 
thru t h e  TEX s i t e  and message had to 
be r e p e a t e d .  

The  s p a c e c r a f t  voi.ce was d i s t o r t e d  and 
c o n s i d e r a b l e  background n o i s e  was ob- 
s e r v e d  on the c i r c u i t  when t h e  s i g n a l  
was p a s s e d  t h m  t h e  Ascens ion  I s l a n d  
s t a t i o n .  
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240: 55 

241:OO 
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The s p a c e c r a f t  v o i c e  r e l a y  thru t he  
ARIA a f t e r  b l -ackout  was b a r e l y  r e a d -  
a b l e  and  MCC a s k e d  for a r e p e a t .  

The s p a c e c r a f t  was h e a r d  t h r u  t he  A R I A  
as  weak and hollow s o u n d i n g  b u t  read- 
a b l e .  

S p a c e c r a f t  CDR r e p o r t s  t h r u  t h e  A R I A  
r e l a y  "crew i n  good shape"  and  "on 
t h e  ' c h u t e s  ' . There was c o n s i d e r a b l e  
c i r c u i t  n o i s e  and e c h o  but; v o i c e  was 
r e a d a b l e ,  

. . . -. . . . . . .. - . . . - ~ . . . .. .. . -. .. ~ ...,. . . 
~ . , . . ... .. _ _  . . . . . 


